Abstract. Due to the extensive use of inorganic fertilizers and pesticides caused by soil heavy metals and other problems. A soil modified fertilizer machine was designed. The soil modified fertilizer machine by the ditching agencies, fertilization institutions and casing institutions and other components, Not only can be applied organic fertilizer, but also can be applied organic fertilizer. The application of the soil modified fertilizer machine is more widely due to its simple structure, easy operation, low cost.
Introduction
The development of agriculture is most closely related to the environment, and they have a direct relationship in many industries. Soil problems are important in agricultural development [1] . It is a very important influence that the amount of organic matter in the soil is the number of healthy growth of crops. Contaminants in the soil are mainly chemical pesticides and fertilizers. Long-term application of chemical fertilizers will cause soil compaction, heavy metal content exceeded, the soil itself greatly reduced the nutritional, soil physical properties deteriorate, weaken the crop production capacity, crops prone to pests and other issues. A variety of different salts form chemical fertilizers, when the fertilizer is applied to the soil, the osmotic pressure is generated due to the difference in concentration. The water in the roots of the crop will flow into the soil. The roots of plants are enhanced in salinity and are not conducive to crop growth. These chemical fertilizers not only cause damage to the soil, but also on the river, the atmosphere also caused damage [2] . According to the latest information that at least 10% of the land has been lost in production capacity in China's Yangtze River Delta region, land heavy metal content exceeded, land pollution is more serious in many provinces [3] . Design of soil modified fertilizer machine to solve the above problems. The soil modified fertilizer machine has three working steps what including ditching, application of organic fertilizer and casing. The ditch depth meets most of the crop planting requirements. The casing will place the organic fertilizer deep in the soil when the organic fertilizer is applied. Because organic manure contains a lot of organic matter needed for plant growth, long-term use of organic fertilizers can increase soil nutrients, improving the production level, to solve the pollution problem [4] . The soil modified fertilizer machine is designed to meet the needs of crop cultivation in most areas of the country [5] .
Total Structures
The soil modified fertilizer machine consists of transmission mechanism, ditching mechanism, fertilization mechanism and casing system composed of four parts. Mainly by the rack, gear box, universal joint, pulley, pulley, roller, ditch knife, retaining slab, fertilizer box, fertilizer shaft, fertilizer, casing, ground wheel, transmission chain and so on. Whole structure is shown in Figure 1 At the time of work, the traction power is transmitted from the front universal gimbal and the power is transmitted from the two 1: 1 bevel gears and the power output shaft connected to the bevel gear to the pulley connected to the ditch shaft, Knife shaft rotation, complete the trench breaking ground. When the soil modified fertilizer machine is rolling in the direction of the wheel, through the drive chain driven wheel rotation, the fertilizer will be discharged through the fertilizer into the soil. The cover plate and the frame are connected .In order to achieve better soil, the cover plate with angle and telescopic adjustment [6] . The cover plate will gather both sides of the soil, the ditch fill, after the row of fertilizer. The three steps to break the ground fertilize and cover soil is simple and quick. The soil modified fertilizer machine's power parameters are shown in Table 1 . 
Design of Key Components The Design of the Ditching Mechanism
Ditching is the most important role in the ditch body. Ditch deep mouth 500mm deep mouth deep 250mm, ditch the depth of about 300 ~ 500mm. In order to achieve the fertilizer deep facilities, making the soil to absorb fertilizer more fully, when the ditch is completed, and then applied organic fertilizer. The working principle of the agency: from the front of the universal joint and gear box drive power, driven pulley rotation, the power transmitted to the roller, roller rotation, and ultimately to open the trench. The opener is mainly composed of four parts: handle, blade, blade and bend. The shank is connected to the opener disc and is connected by bolts; In order to increase the strength of the blade, in the processing, the need to add a layer of high strength and wear-resistant materials, so that ditching faster, deep groove due to the ditch in the process may encounter masonry, hardness of the object; The blade can be achieved by cutting the soil, the soil thrown to both sides in the process of soil cutting; The soil is in the distribution of the soil; with a certain ability to cover soil; strong ability to enter the soil, no clogging; simple structure, the work of small resistance and other technology claim. The structure of the ditch knife is shown in Figure 2 . 
Output of the Axis of the Fertilizer Design The Material of Shaft
First, it is a very important condition that shaft material needs to have good abrasion resistance. Secondly, in the selection of the shaft material should also take into account the toughness and strength of the shaft, because the fertilizer shaft at work both bear the moment and bear the torque. In summary, high quality carbon steel is the main material of the shaft. The design uses 45 steel, because the 45 steel in the modulation after the comprehensive mechanical properties is better, and the application is more extensive.
The Size of the Shaft
According to the design dimensions of the rack and the installation requirements of the shaft, the axial length dimension of 1700mm. The diameter of the shaft is 100 mm. And the end of the sprocket, the distance from the shaft to the shoulder is 90mm, at the end of the gear connection, the distance from the shaft end to the shoulder is 80 mm and the shaft height is 3 mm. Figure 3 shows the fertilizer shaft: Figure 3 . Output the shaft of the fertilizer.
As the fertilizer shaft is both bear the moment and bear the torque, so you can press the torsional strength calculation, the following is the strength condition of the shaft 
By the "engineering materials" and other related books to check the 45 steel permissible torsional shear stress 30~40Mpa
The axis can work properly because the check results are in line with the actual requirements.
The Design of Sprocket
Sufficient wear resistance and strength is a prerequisite for sprocket teeth. Small sprockets should be made of better materials, that is, material 45 carbon steel is normalized because the small sprocket wheel teeth more than the number of large sprockets, the impact is also relatively large.
Sprocket regularly lubricated with oil or oilers periodically brush the loose side of the chain, the outer connecting plate gap lubrication, a class oiling. With oil grades 46, full loss system oil. The sprocket diagram is shown in Figure 4 . 
Conclusions
The soil modified fertilizer machine not only in the deep application of organic fertilizer, but also can sprinkle organic fertilizer. The problem of soil compaction and heavy metal content caused by the application of inorganic fertilizers and pesticides were solved, the organic composition of soil and the growth environment of crops were improved. The depth of the soil modified fertilizer machine ditch in line with different crops agronomic requirements, fertilization evenly, saving fertilizer to increase efficiency.
